The structure of BLIP-II alone and in complex with TEM-1 or Bla1 β-lactamase 23 reveals it has a 7-bladed β-propeller fold-type that utilizes a number of β-turns and loops
24
to form interactions with the 99-114 loop-helix region of β-lactamase (18, 19).
25
Biochemical studies indicate that BLIP-II is a potent inhibitor of class A β-lactamases
26
with K d values in the picomolar range for the TEM-1, Bla1, SHV-1, CTX-M-14, SME-1
27
and Staphylococcus aureus PC1 enzymes (19, 20) .
28
In this study, we investigated the potency of BLIP-II as an inhibitor of the KPC-2
29
carbapenemase. In previous studies of BLIP-β-lactamase interactions, we have utilized a 30 β-lactamase inhibition assay to determine an inhibition constant (21, 22) . However,
31
preliminary experiments using the assay with BLIP-II and KPC-2 β-lactamase indicated
32
the potency was at least in the picomolar K i range and therefore the low concentrations of 33 enzyme necessary for an accurate assay are not possible and the inhibition assay cannot 34 be used.
35
The equilibrium dissociation constant for the BLIP-II and KPC-2 β-lactamase 36 interaction was therefore obtained by determining the association (k on ) and dissociation
37
(k off ) rate constants for the interaction. BLIP-II was purified for the binding experiments 
53
The association rate constant was determined using an enzymatic activity assay as 
58
enzyme with a time zero point being the maximum initial rate without BLIP-II addition.
59
Nitrocefin was used at a concentration of 200 μM and KPC-2 β-lactamase was used at 1 60 nM. The BLIP-II concentration was 3-fold higher than the β-lactamase concentration
61
allowing for the association rate constants to be determined by second order kinetics. We
62
previously demonstrated that using second order kinetics for analysis of the association
63
rate is more suitable than the pseudo first order and yielded results that are within 
77
The dissociation rate constant was determined by measuring the recovery of the 
103
(including the activity of the TEM-1 Glu166Ala enzyme), and k off is the dissociation rate
104
constant extrapolated from fitting the data (19). The experiments to determine the 105 dissociation rate constant were repeated three times and all of the data sets were used to 106 obtain the rate constant with an associated standard error through nonlinear regression.
107
The graph of the results from this experiment is shown in Figure 2 and 
120
fold increase (Figure 2 ). This variant demonstrates that differences in the dissociation 121 rate constants can be clearly observed with this approach and further confirms the rate 122 measurements for the tight interaction between the wild-type BLIP-II and KPC-2 β-
123
lactamase.
124
The k on and k off determinations of the BLIP-II-KPC-2 interaction were used to 
142
complexes such as barnase-barstar, which exhibits a k on rate >5 x 10 9 M -1 sec -1 (26, 27).
143
In contrast, the antibody study revealed off rates in the 10 -3 -10 -4 sec -1 range and the off 
